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Future Challenges

Bull-hogging mastication taking place in a
pinyon-juniper woodland in central Utah. Courtesy
of the Utah Department of Natural Resources.

Cultural Significance
In the heart of Utah lies a rich history
of rangeland sciences and land use.
Ephraim, Utah and the surrounding
mountains and valleys have long been
a valuable source of shelter and food
for the peoples that have inhabited the
region. Bands of Paiute and Ute
Native Americans called this valley
home until the 1850’s when
Scandinavian pioneers began settling
it. European settlers brought farming
techniques that transformed the
landscape.

Flooding that occurred in the spring of 1902 in
Manti, UT caused by severe soil erosion. Courtesy
of Utah State Online Archives.

Heading into the future, Utah will experience climatic conditions radically different
than the ones that Arthur Sampson and his colleagues faced. Utah is in the grips
of a historic 22-year drought that threatens many farming and ranching
communities, like Ephraim. Climate change has exacerbated ecological
degradation increasing fire, reducing forage quality and quantity, increasing
introduced annual invasion, and increasing pinyon-juniper encroachment. With
scientists projecting a future characterized by extreme droughts4, these new
conditions will be prevalent for years to come. Innovative solutions will be needed
as the environment continues to rapidly change; current practices are likely to
become obsolete with current trends.

Pinyon-Juniper encroachment observed near Ephraim in 1989, 2002, and 2014 (left to right).
Courtesy of the Utah Department of Natural Resources.

Future Solutions

People of the Ute tribe in central Utah. Courtesy of
the Utah Humanities Archive.

With the introduction of the railroad in
1882, livestock transportation became
readily accessible for many farmers.
Sheep and cattle were shipped from
eastern states to the west for summer
grazing. Inexperience and large numbers
of animals led to severe overgrazing of
high-elevation watersheds1. Degradation
of these lands led to soil erosion and
devastating flooding (left). The need for
solutions and better grazing practices
quickly became apparent. This need was
met by scientists like Arthur Sampson,
who helped develop the foundation of
rangeland sciences as we know it today.

Current Practices
As railroads flooded Utah’s rangelands with livestock, the consequences spurred
the study of rangelands and livestock. In the modern day, this has led to a mixture
of cattle, sheep and other domestic animals being managed in varying ways for
maximum yield along with ecological function. This means more effective stocking
rates to limit overgrazing and its impacts, better overall ecosystem management,
and an increase in restoration treatments2.
Restoration treatments have become prevalent across Utah’s rangelands, with
Utah’s Watershed Restoration Initiative (WRI) documenting hundreds of
completed projects across the state3. These projects often consist of prescribed
burning, herbicide spraying, reseeding (drill or broadcast), and vegetation
removals (including chaining, bull hogging, etc.) Through these projects, land
managers aim to improve wildlife habitat, increase livestock forage, slow invasive
species spread, reduce fuels, and stabilize soils2.

Arthur Sampson, father of rangeland science.
Courtesy of the Utah State Historical Society.

Location of Ephraim, Utah.

Conceptual graph of resilience based on abundance of early, mid, and late seral species by time since
disturbance in natural succession. Courtesy of Derek Tilley, NRCS.

Menzie’s fiddleneck
(Amsinckia menziesii)
(left) and curlycup
gumweed (Grindelia
squarrosa) (right)
as potential species for an
early seral stage seed
mix.

Current restoration focuses on reseeding late seral species such as big
sagebrush (Artemisia tridentata), yarrow (Achillea millefolium), and bluebunch
wheatgrass (Pseudoroegneria spicata). These species are increasingly difficult to
establish as water becomes more scarce in Utah. Low success of these seedings
can leave room open for fire-prone, introduced annuals to invade. A new strategy,
however, focuses on reseeding a mix of early and mid seral species to allow for
natural succession. Native annuals, such as western tansymustard (Descurainia
pinnata) and fiddleneck (Amsinckia tessellata), can effectively compete against
undesirable species, such as cheatgrass (Bromus tectorum)5,6. Because these
species are short-lived, they can stabilize the site in the short-term, while allowing
later seral species to establish over time. Additionally, new seed coating
technologies are being developed to increase germination and emergence of
native species.
With increasing drought, these seed mixes will be more
cost effective because they have more potential for
success on distrubed rangelands. These seeds,
however, will have a higher initial cost as seed sources
must be developed. Additionally this method will require
a social paradigm shift because many of these native
species are commonly viewed as weeds7. This method
of restoration may negatively impact grazing in the
short term because palatable forage is reduced until
later seral species establish. Long term, however, this
Western tansymustard
strategy has the potential to establish resilient climax
(Descurainia pinnata). Courtesy
communities.
of Patrick Alexander.
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